Variation in x-box binding protein 1 (XBP1) expression and its dependent endoplasmic reticulum chaperones does not regulate adiponectin secretion in dairy cows.
Adiponectin is an insulin-sensitizing hormone produced predominantly by adipose tissue; it circulates as oligomers of 3, 6, 18, or more units. Plasma adiponectin might be involved in the development of insulin resistance in transition dairy cows because it falls to a nadir around parturition. The possibility that this regulation occurs through a post-transcriptional mechanism was suggested in a previous study that showed unchanged adiponectin mRNA abundance combined with reduced expression of endoplasmic reticulum (ER) chaperones implicated in assembly of adiponectin oligomers. Expression of ER chaperones is controlled by x-box binding protein 1 (XBP1) and activating transcription factor 6 (ATF6), suggesting a model whereby transcriptional regulation of ER chaperones during the transition period contributes to the regulation of adiponectin production. In support of this model, XBP1 expression in adipose tissue, measured either as the active spliced XBP1 mRNA or as the total of all XBP1 mRNA isoforms, was 45% lower on d 8 of lactation than 4 wk before parturition; ATF6 mRNA abundance remained unchanged over the same period. To assess the functional importance of XBP1, preadipocytes isolated from pregnant cows were differentiated into adipocytes that secrete adiponectin. Infection of differentiating cells with an adenovirus expressing the active spliced version of bovine XBP1 did not alter adiponectin mRNA but increased the expression of ER chaperones 1.5- to 5-fold. Despite the latter, XBP1 overexpression did not affect the total amount of adiponectin secreted in medium. In additional experiments, adiponectin production was dependent on exogenous lipid in the medium and was reduced during incubation with tumor necrosis factor-α (TNFα). Accordingly, we asked whether the repressive effects of these factors on adiponectin production were related to a reduction in the expression of adiponectin or determinants of ER function (XBP1, ATF6, and ER chaperones). Exogenous lipid had no effect on the expression of any of these genes, whereas TNFα repressed adiponectin mRNA abundance by 61% but had little effect on determinants of ER function. Overall, this work shows that XBP1 is a positive regulator of ER chaperone expression in adipose tissue but provides no support for XBP1 and its dependent ER chaperones in the regulation of adiponectin production in bovine adipocytes. Mechanisms accounting for reduced plasma adiponectin in transition cows remain poorly understood.